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(54) A brake booster

(57) A brake booster (10) comprising a housing (12)
having a front wall (14) and a rear wall (16); a dia-
phragm (18) mounted inside the housing to define first
and second chambers (20,22) within the housing; a pis-
ton assembly (24) sealably slidably mounted in the rear
wall; and at least one tie rod (32) extending between the
front wall and the rear wall and through apertures
(42,62) in the front and rear walls; wherein the tie rod
comprises a first tube (34), a second tube (36), and a
bolt (38), one end (40) of the first tube extending
through the aperture in the front wall and being secured
to the front wall, one end (46) of the second tube being
secured to the rear wall, the other ends (48,50) of the
tubes being secured together, the second tube having
an internal shoulder (56) adjacent the rear wall, the bolt
having a head (58) engaging the internal shoulder and
a shank (60) extending through the aperture in the rear
wall. Provides a booster with reduced weight.
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Description

Technical Field
[0001] The present invention relates to a brake
booster or servomotor of the braking system of a motor

vehicle.

Background of the Invention

[0002] A known brake booster includes a housing hav-
ing a front wall and a rear wall, a diaphragm secured
inside the housing to define a pair of chambers inside
the housing, and one or more tie rods extending
between the front and rear walls. EP-A-0331535 dis-
closes tie rods which each comprise a tube extending
between the front and rear walls, and an elongate bolt
extending through the tube for securing the booster to
the firewall of the vehicle.

Summary of the Invention

[0003] It is an object of the present invention to pro-
vide an improvement to the above mentioned arrange-
ment.

[0004] A brake booster in accordance with the present
invention comprises a housing having a front wall and a
rear wall; a diaphragm mounted inside the housing to
define first and second chambers within the housing; a
piston assembly sealably slidably mounted in the rear
wall; and at least one tie rod extending between the
front wall and the rear wall and through apertures in the
front and rear walls; wherein the tie rod comprises a first
tube, a second tube, and a bolt, one end of the first tube
extending through the aperture in the front wall and
being secured to the front wall, one end of the second
tube being secured to the rear wall, the other ends of
the tubes being secured together, the second tube hav-
ing an internal shoulder adjacent the rear wall, the bolt
having a head engaging the internal shoulder and a
shank extending through the aperture in the rear wall.
[0005] The presentinvention provides a brake booster
which is lighter in weight than the above mentioned prior
known arrangement.

Brief Description of the Drawings

[0006] The presentinvention will now be described, by
way of example, with reference to the accompanying
drawings, in which:

Figure 1 is a cross-sectional view of a brake booster
in accordance with the present invention;

Figure 2 is an enlarged cross-sectional view of one
of the tie rods of the brake booster of Figure 1; and
Figure 3 is a similar view to Figure 2 showing a tool
for tightening the bolt.
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Description of the Preferred Embodiment

[0007] Referring to Figure 1, the brake booster 10 in
accordance with the present invention comprises a
housing 12 comprising a front wall 14 and a rear wall 16.
A diaphragm 18 is positioned inside the housing 12 to
define a front chamber 20 and a rear chamber 22 inside
the housing. The front chamber 20 is connectable to a
vacuum source (not shown) and the rear chamber 22 is
connectable to air at atmospheric pressure or above. A
piston assembly 24 is slidably sealably mounted in the
rear wall 16. A push rod 26 is connected to the piston
assembly 24 and is connectable to the brake pedal (not
shown) of a motor vehicle. An actuating rod 28 is con-
nected to the piston assembly 24 and is connectable
with a piston (not shown) of a master cylinder of the
braking system of the motor vehicle. A housing 30 of the
master cylinder may be mounted on the front wall 14 of
the housing 12 of the booster 10.

[0008] A pair of tie rods 32 extend between the front
and rear walls 14,16 of the housing 12 of the booster 10
to strengthen the housing. Each tie rod 32 (Figure 2)
comprises a first tube 34, a second tube 36 and a bolt
38. One end 40 of the first tube 34 extends through an
aperture 42 in the front wall 14 and then through an
aperture 44 in the master cylinder housing 30 and has
an external threaded portion. One end 46 of the second
tube 36 is secured (for example, by crimping) to the rear
wall 16. The other ends 48,50 of the first and second
tubes 34,36 respectively, are permanently secured to
each other either by screw thread 52 and then adhesive
and punching 54 (as shown), or by crimping, or by weld-
ing. The second tube 36 has an internal shoulder 56
adjacent the rear wall 16. The bolt 38 has a head 58
which engages (abuts) the internal shoulder 56 of the
second tube 36 and a threaded shank 60 which extends
through an aperture 62 in the rear wall 16 for mounting
the booster 10 in a motor vehicle.

[0009] The second tube 36 preferably has a larger
diameter than the first tube 34 so that the other end 48
of the first tube is positioned inside the other end 50 of
the second tube. The length of the first tube 34 is pref-
erably such that other end 48 of the first tube is posi-
tioned adjacent the head 58 of the bolt 38. In the latter
case, an annular washer (not shown) may be positioned
between, and abut, the other end 48 of the first tube 34
and the head 58 of the bolt 38 to prevent the bolt moving
during transportation (prior to installation of the booster
10 in a motor vehicle) and to help align the bolt during
mounting of the booster on the firewall.

[0010] The first tube 34 has an external, circumferen-
tially extending, shoulder 64 adjacent the aperture 40 in
the front wall 14 which is directed towards the inner sur-
face 66 of the front wall. A ring member 68 abuts the
external shoulder 64 and a seal 70 is positioned
between and engages the ring member and the inner
surface 66 of the front wall 14. A nut 72 is threaded on
the one end 40 of the first tube 34 to draw the external
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shoulder 64 on the first tube 34 towards the inner sur-
face 66 of the front wall 14 to clamp the ring member 68
and seal the aperture 42 in the front wall, and to secure
the master cylinder housing 30 to the front wall.

[0011] The first tube 34 allows access to the head 58
of the bolt 38 by a suitable tool 80 (Figure 3) inserted
from the front wall 14 for mounting the booster 10 in a
motor vehicle removing the need for an elongate bolt
and thereby providing a booster which is lighter in
weight. The tool 80 may be pre-assembled inside the tie
rod 32 ready for mounting the brake booster 10 in a
motor vehicle. To prevent rattling and/or unintended
removal of the tool 80, an annular plastic or rubber part
82 may be positioned inside the second tube 34 to hold
the tool 80 in place. After installation of the booster 10 in
the vehicle, the tool 80 may be removed and a cap (not
shown) placed in the one end 40 of the first tube 34 to
close the tie rod 32.

[0012] The diameter of the first tube 34 can be made
the same diameter as the tubes in prior known designs
of booster, thereby allowing the present invention to be
used with presently available booster components.
Where the first and second tubes 34,36 make a screw fit
connection, an adjusting slot 74 for a suitable tool may
be provided at the one end 40 of the first tube for adjust-
ing the relative positions of the first and second tubes
prior to permanent securing. The first and second tubes
34,36 and the bolt 38 may be pre-assembled together
before installation in the booster 10.

Claims

1. A brake booster (10) comprising a housing (12)
having a front wall (14) and a rear wall (16); a dia-
phragm (18) mounted inside the housing to define
first and second chambers (20,22) within the hous-
ing; a piston assembly (24) sealably slidably
mounted in the rear wall; and at least one tie rod
(32) extending between the front wall and the rear
wall and through apertures (42,62) in the front and
rear walls; wherein the tie rod comprises a first tube
934), a second tube (36), and a bolt (38), one end
(40) of the first tube extending through the aperture
in the front wall and being secured to the front wall,
one end (46) of the second tube being secured to
the rear wall, the other ends (48,50) of the tubes
being secured together, the second tube having an
internal shoulder (56) adjacent the rear wall, the
bolt having a head (58) engaging the internal shoul-
der and a shank (60) extending through the aper-
ture in the rear wall.

2. A brake booster as claimed in Claim 1, wherein the
second tube (36) has a diameter which is greater
than the diameter of the first tube (34), the other
end (48) of the first tube being positioned inside the
other end (50) of the second tube.
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3.

A brake booster as claimed in Claim 2, wherein the
other end (48) of the first tube (34) is positioned
adjacent the head (58) of the bolt (38).

A brake booster as claimed in any one of Claims 1
to 3, wherein the other ends (48,50) of the first and
second tubes (34,36) are secured together by a
screw thread.

A brake booster as claimed in any one of Claims 1
to 4, wherein the one end (40) of the first tube (34)
and an external shoulder (64) directed towards the
inner surface (66) of the front wall (14) and an exter-
nal thread, a ring member (68) engaging the exter-
nal shoulder and the inner surface, and a nut (72)
being threaded on the external thread, to secure
the one end of the first tube to the front wall.

A brake booster as claimed in any one of Claims 1
to 5, wherein a tool (86) is positioned inside the first
and second tubes (34,36) to extend along the tubes
and engage the head (58) of the bolt (38).
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